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Gene name: 01-180 



cDNA sequence: 1276 bp 

"AAGGCGGGCGAGGCGCGGGACGCACCCATGTTCCCGGCGAG 
CACGTTCCACCCCTGCCCGCATCCTTATCCGCAGGCCACCAAAGCCGGGGATG 
GCTGGAGGTTCGGAGCCAGGGGCTGCCGACCCGCGCCCCCCTCCTTCCTCCCC 
GGCTACAGACAGCTCATGGCCGCGGAGTACGTCGACAGCCACCAGCGGGCAC 
AGCTCATGGCCCTGCTGTCGCGGATGGGTCCCCGGTCGGTCAGCAGCCGTGA 
CGCTGCGGTGCAGGTGAACCCGCGCCGCGACGCCTCGGTGCAGTGTTCACTC 
GGGCGCCGCACGCTGCAGCCTGCAGGGTGCCGAGCCAGCCCCGACGCCCGAT 
CGGGTTCCTGTCAACCCCGTGGCCACGCCGGCGCCGGGAGATCCCCGCGATC 
CTGGCAGACCGTAGCCCCGTTCTCGTCCGTGACCTTCTGTGGCCTCTCCTCCTC 
ACTGGAGGTTGCGGGAGGCAGGCAGACACCCACGAAGGGAGAGGGGAGCCC 
GGCATCCTCGGGGACCCGGGAACCGGAGCCGAGAGAGGTGGCCGCGAGGAA 
AGCGGTCCCCCAGCCGCGAAGCGAGGAGGGCGATGTTCAGGCTGCAGGGCA 
GGCCGGGTGGGAGCAGCAGCCACCACCGGAGGACCGGAACAGTGTGGCGGC 
GATGCAGTCTGAGCCTGGGAGCGAGGAGCCATGTCCTGCCGCAGAGATGGCT 
CAGGACCCCGGTGATTCGGATGCCCCTCGAGACCAGGCCTCCCCGCAAAGCAC 
GGAGCAGGACAAGGAGCGCCTGCGTTTCCAGTTCTTAGAGCAGAAGTACGGCT 
ACTATCACTGCAAGGACTGCAAAATCCGGTGGGAGAGCGCCTATGTGTGGTGT 
GTGCAGGGCACCAGTAAGGTGTTACTTCAAACAGTTCTGCCGAGTGTGTGAGAA 
ATCCTACAACCCTTACAGAGTGGAGGACATCACCTGTCAAAGTTGTAAAAGAAC 
TAGATGTGCCTGCCCAGTCAGATTTCGCCACGTGGACCCTAAACGCCCCCATC 
GGCAAGACTTGTGTGGGAGATGCAAGGACAAACGCCTGTCCTGCGACAGCAC 
CTTCAGCTTCAAATACATCATTTAGTGAGAGTCGAAAACGTTTCTGCTAGATGG 
GGCTAATGGAATGGACAAGTGAGCTTTCTCCCCTCTTCACCTCTTCCCITTCCAA 
ATTCTTCATGACAGACAGTGTTACTTGGATATAAAGCCTGTGAATAAAAGGTAT 
TGCAAACAAAAAAAAAAAAAAAAAA" 



Figure 1 
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Amino Acid sequence: 361aa 

'WPASTFHPCPHPYPQATKAGDGWRFGARGCRPAPPSFLPGYRQLMAAEYVDS 

HQRAQLMALLSRMGPRSVSSPvDAAVQVNPRRDASVQCSLGRRTLQPAGCRASPDA 

RSGSCQPRGHAGAGRSPRSWQTVAPFSSVTFCGLSSSLEVAGGRQTPTKGEGSPA 

SSGTREPEPREVAARKAVPQPRSEEGDVQAAGQAGWEQQPPPEDRNSVAAMQSEP 

GSEEPCPAAEMAQDPGDSDAPRDQASPQSTEQDKERLRFQFLEQKYGyYHCKDCK 

IRWESAYVWCVQGTSKVYFKQFCRVCEKSYNPYRVEDITCQSCKRTRCACPVRFR 

HVDPKRPHRQDLCGRCKDKRLSCDSTFSFKYI I " 



Figure 2 
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01-184 cDNA sequence: 1817bp 

GTCACAGCTTTCCCCTGCCCGAATATGGTGATCTGTCTCCATTGTCCAGATCA 

GGATGATTCTTTAGAAGAAGTCACAGAGGAATGCTATTCCCCACCCACCCTC 

CAGAACCTGGCAATTCAGAGTCTACTGAGGGATGAGGCCTTGGCCATTTCTG 

CTCTCA CG GA CCTG CCCCAGAGTCTGTTCCCAGTA ATTTTTGAGGAGGCCTTC 

ACTGATGGATATATAGGGATCTTGAAGGCCATGATACCTGTGTGGCCCTTCCC 

ATACCTTTCTTTAGGAAAGCAGATAAATAATTGCAACCTGGAGACTTTGAAG 

GCT ATG CTTG AG G G A CTA G ATATACTGCTTGCA CA A A A GGTTCA A A CCA GTA 

GGTGCAAACTCAGAGTAATTAATTGGAGAGAAGATGACTTGAAGATATGGGC 

TGGATCCCATGAAGGTGAAGGCTTACCAGATTTCAGGACAGAGAAGCAGCCA 

ATTGAGAACAGTGCTGGCTGTGAGGTGAAGAAAGAATTGAAGGTGACGACT 

GAAGTCCITCGCATGAAGGGCAGACTTGATGAATCTACCACATACTTGTTGC 

AGTGGGCCCAGCAGAGAAAAGATTCTATTCATCTATTCTGTAGAAAGCTACT 

AATTGAAGGCTTAACCAAAGCCTCAGTGATAGAAATCTTCAAAACTGTACAC 

GCAGACTGTATACAGGAGCTTATCCTAAGATGTATCTGCATAGAAGAGTTGG 

CTTTTCTTAATCCCTACCTGAAACTGATGAAAAGTCrTTTCACACTCACACTA 

GATCACATCATAGGTACCTTCAGTTTGGGTGATTCTGAAAAGCTTGATGAGG 

AGACAATATTCAGCTTGATTTCTCAACTTCCCACACTCCACTGTCTCCAGAAA 

CTCTATGTAAATGATGTCCCTTTTATAAAAGGCAACCTGAAAGAATACCTCAG 

GTGCCTGAAAAAGCCCTTGGAGACACTTTGCATCAGTAACTGTGACCTCTCAC 

AGTCAGACTrGGATTGCCrGCCCTATTGCCTGAATATTTGTGAACTCAAACAT 

CTGCATATTAGTGATATATATTTATGTGATTTACTCCITGAGCCrCITGGTTTT 

CTCCrTGAGAGAGTTGGAGATACCCTGAAAACCCTGGAATTGGATTCATGTT 

GTATAGTGGACITTCAGTTCAGTGCCTTGCTGCCTGCCCTAAGCCAATGTTCT 

CACCTCAGAGAGGTCACTTTCrATGATAATGATGTTTCTCTGCCTTTCTTGAA 

AACAACTTCTACACCACACAGCCCTGCTGAGTCAGCTGATCTATGAGTGTTAC 

CCTGCCCCTCTAGAGTGCTATGATGACAGTGGTGTAATACTAACACACAGATT 

AGAAAGTTTTTGTCCTGAGCTTCTGGATATACTGAGAGCCAAAAGACAGCTC 

CATAGTGTCTCCTTTCAAACAACCAAATGCTCTAAATGTGGTGGGTGCTACAT 

TTATGATCGGCATACCCAATGTTGCCGTTTTGTGGAACTACTATAAGCTTGAT 

TGTGAA ACTGA GAAATA GA A ACTTA GTATTGGGGA CTGATG A A ATCCTA AGT 

GAATGTCCACTGCTAAATGGAGCATGAAAATGTCAATCACCTAAAAGTCTGA 

GATACACAGGAAAGTCAATAACTTCCTCTGAGCTGGTGAATGGATGTTGCAT 

CTGTAGAAAGTATCAAGCACTTGTAGTTTGAATGTGTTACAATAGAA GCACC 

ATTTTATGAGACTGGCCCAATCTGTTGACTGCATACAATAAATCTGTTGACTT 

ATTAAATTTTTAAAAAAAAAAAAAAAAAAAAAA 



Figure 3 
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01-184 amino acid sequence: 426 amino acids 

MVICLHCPDQDDSLEEVTEECYSPPTLQNLAIQSLLRDEALAiSALTDLPQSLFP 
. VIFEEAFTDGYIGILKAMIPVWPFPYLSLGKQINNCNLETLKAMLEGLDILLAQKV 
QTSRCKLRVINWREDDLKIWAGSHEGEGLPDFRTEKQPIENSAGCEVKKELKV 
TTEVLRMKGRLDESTTYLLQWAQQRKDSlHLFCRKLLiEGLTKASVIEIFKTVHA 
DCIQELILRCICiEELAFLNPYLKLMKSLFTLTLDHIlGTFSLGDSEKLDEETIFSLIS 
QLPTLHCLQKLYVNDVPFIKGNLKEYLRCLKKPLETLCISNCDLSQSDLDCLPYC 
LNICELKHLHISDIYLCDLLLEPLGFLLERVGDTLKTLELDSCCIVDFQFSALLPAL 
SQCSHLREVTFYDNDVSLPFLKTTSTPHSPAESADL 



Figure 4 
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Gene name: 01-236 



cDNA sequence: 1019bp 

"GCCATATTGAGGACCTGCAGTAGAGGTGGAACCCATGACTGGCAGCGCAAAC 

ACAGTGATAACAGCTGAGCTCCAAGCAAGGACCCAGGACCTTGCCTCACCACA 

GACATAATCTTTCCCCACAACACCTCCACCAAGCCGCCCTGTAAATCGACATGA 

GTCGCCACAGCACCAGCAGCGTGACCGAAACCACAGCAAAAAACATGCTCTGG 

GGTAGTGAACTCAATCAGGAAAAGCAGACTTGCACCTTTAGAGGCCAAGGCGA 

GAAGAAGGACAGCTGTAAACTCTTGCTCAGCACGATCTGCCTGGGGGAGAAAG 

CCAAAGAGGAGGTGAACCGTGTGGAAGTCCTCTCCCAGGAAGGCAGAAAACC 

ACCAATCACTATTGCTACGCTGAAGGCATCAGTCCTGCCCATGGTCACTGTGTC 

AGGTATAGAGCTTTCTCCTCCAGTAACTTrrCGGCTCAGGACTGGCTCAGGACC 

TGTGTTCCTCAGTGGCCTGGAATGTTATGAGACTTCGGACCTGACCTGGGAAG 

ATGACGAGGAAGAGGAGGAAGAGGAGGAGGAAGAGGATGAAGATGAGGATG 

CAGATATATCGCTAGAGGAGATACCTGTCAAACAAGTCAAAAGGGTGGCTCCC 

CAGAAGCAGATGAGCATAGCAAAGAAAAAGAAGGTGGAAAAAGAAGAGGATG 

AAACAGTAGTGAGGCCCAGCCCTCAGGACAAGAGTCCCTGGAAGAAGGAGAA 

ATCTACACCCAGAGCAAAGAAGCCAGTGACCAAGAAATGACCTCATCTTAGCAT 

CTTCTGCGTCCAAGGCAGGATGTCCAGCAGCTGTGTTTTGGTGCAGGTGTCCA 

GCCCCACCACCCTAGTCTGAATGTAATAAGGTGGTGTGGCTGTAACCCTGTAAC 

CCAGCCCTCCAGTTTCCGGAGGTTTTTGGTGAAGAGCCCCCAGCAAGTTCGCC 

TAGGGCCACAATAAAATTTGCATGATCAGGAAAAAAAAAAAAAAAAAAAAAAAA 



Figure 5 



6/29 



Amino Acid sequence: 207aa 

" MSRHSTSSVTETTAKNMLWGSELNQEKQTCTFRGQGEKKDSCKLLLSTICLGEK 
AKEEVNRVEVLSQEG RKPPITIATLKAS VLPM VTVSGIELS PPVTFRLRTG SGPVFL S 
GLECYETSDLTWEDDEEEEEEEEEEDEDEDADISLEHPVKQVKRVAPQKQMSIAKK 
KKVEKEEDETWRPSPQDKSPWKKEKSTPRAKKPVTKK" 




Figure 6 
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Figure 7 
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Figure 8 
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Figure 9 
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01-236 probe 
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0.2 kb 



Figure 10 
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Mouse Npm2 Gene Sequences 
acagcagaggtgatgctcagaaatcaagttttaacagagggccaggtg 
cttctagagtaggaggggattgcacacctccccaccccctcctctttc 
ccaggcttcttaacagcctgctgtgggaagctgacccttagatggagc 

cctgaaGCCATATTGAGGACCTGCAGTAGAGGTGGAACCCATGACTGG 
CAGCGCAgtaagcttgagcagg... intron 1= 3 43 bp 
. . xtttgcattactcagAACAC AGTGAT AAC AGCTGAGCTCC AAGCA 
AGGACCCAGGACCTTGCCTCACCACAGACATAATCTTTCCCCACAACA 
CCTCCACCAAGCCGCCCTGTAAATCGAC ATG AGT CGC CAC AGC 
1 M S R H S 

ACC AGC AGC GTG ACC GAA ACC ACA GCA AAA AAC ATG 
6 T SSVTE TTAKNM 

CTC TGG Ggtaagggctaaggct. . . intron 2 = 134bp 
18 L W 

...gtcttcgctgtgcagGT AGT GAA CTC AAT CAG GAA AAG 
20 GSELNQEK 

CAG ACT TGC ACC TTT AGA GGC CAA TGC GAG AAG AAG 
28 QTCTFR GQCEK K 

GAC AGC TGT AAA CTC TTG CTC AGC ACGgtgggtgtctccc 
40 D SCKLLL ST 

aa... intron 3 = 92bp . . . catcacctttctcag ATC 

49 I 

TGC CTG GGG GAG AAA GCC AAA GAG GAG GTG AAC CGT 

50 CLGEKAKEEVNR 

GTG GAA GTC CTC TCC CAG GAA GGC AGA AAA CCA CCA 
62 VE VLSQ EG RKPP 

ATC ACT ATT GCT ACG CTG AAG GCA TCA GTC CTG CCC 
74 I T IATLK ASVLP 

ATGgtgagtcttctctcc. . . intron 4 = 2.8kb ...agaa 

86 M 

gggggacacagGTC ACT GTG TCA GGT ATA GAG CTT TCT 

87 VTVSGIELS 

CCT CCA GTA ACT TTT CGG CTC AGG ACT GGC TCA GGA 
96 PPVTFRLRTGSG 



Figure 13A 
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CCT GTG TTC CTC AGT GGC CTG GAA TGT TAT Ggtaagtt 
108 PVFLSGLECY 

gtagccta... intron 5 = 1.35kb ...ggctacccattcc 

agAG ACT TCG GAC CTG ACC TGG GAA GAT GAC GAG GAA 
118 ETS DLTWEDD EE 

GAG GAG GAA GAG GAG GAG GAA GAG GAT GAA GAT GAG 
130 E EEE EE EE DEDE 

GAT GCA GAT ATA TCG CTA GAG GAG ATA CCT GTC AAA 
142 DADI SLEEI PVK 

CAA GTC AAA AGG GTG GCT CCC CAG AAG CAG ATG AGC 
154 QVKRVAPQKQMS 

ATA GCA AAGgtggggggaaaagaa... intron 6 = 186bp 
166 I A K 

...tggtttttgttccagAAA AAG AAG GTG GAA AAA GAA 
169 K K K V EKE 

GAG GAT GAA AC A GTA GTG AGgtaattcatgcagtt... 
176 E D E T V V R 

intron 7 = 0.5kb ... ctattccctttccagG CCC AGC 
183 P S 

CCT CAG GAC AAG AGT CCC TGG AAG AAG gtgagcaataag 
185 PQDKSPWKK 

aag... intron 8 = 92bp ...ctcttatctgcacagGAG 

194 E 

AAA TCT ACA CCC AGA GCA AAG AAG CCA GTG ACC AAG 

195 KSTPR AK KPVTK 

AAA TGA CCTCATCTTAGCATCTTCTGCGTCCAAGGCAGGATGTCCA 
207 K * 

GCAGCTGTGTTCTGGTGCAGGTGTCCAGCCCCACCACCCTAGTCTGAA 

TGTAATAAGGTGGTGTGGCTGTAACCCTGTAACCCAGCCCTCCAGTTT 

CCGGAGGTTTTTGGTGAAGAGCCCCCAGCAAGTTCGCCTAGGGCCACA 

ATAAAA TTTGCATGATCAGGacctccctctgcctccccctccctggat 

gggtctcctcgctgctgcgatagctcatgtgcccagcagagggcaacc 

acgagcaagaaaccagccccatgt 



Figure 13B 
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Figure 18 
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Figure 20 
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Figure 21 
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Ool gene GGCGGGCGAGGCGC^^ 70 

psOol gene GGGGGGCGAGGCGCGGGACGCACCCATC^ 

Ool gene CAGGCCACX^AAA(XC 140 

psOol gene CAGGCCACCAAAGCCGGGGATGGCTCGA^ 



Ool gene TCCmiXTAC&GAC^GC^ 210 
psOol gene TCOXGGCTACAGAC^^ 

Ool gene GCTGTQGCX3GATGGGTCCXXX3^^ 280 
psOol gene GCTGI03CX3GATGGGTCC0203T^ 



Ool gene GCCira^LGCAGTCT^ 350 

psOol gene GCCTCmK^G^ 

Ool gene GAOO^GGTIO^ICT^^ 420 

psOol gene GGJXJ^GGmJ^ 



Ool gene CCCXJETCTOJICGGTCACX^ 490 
psOol gene CnDGTTCTOGTra 

Ool gene ACG&AGGGAGA^ 560 
psOol gene ACGAAGGGAGAGGGGAGDI!^^ 



Ool gene AAGCGGICHXCAGCCXXX^ 630 

psOol gene AAGCX3GIOCDXAGCOGCX3AAGQC^^ 

Ool gene (XX^C^KXXjG^ 700 

psOol gene GCCACCA(XG3AGGACD3^^ 

Ool gene QCCGCRGRGhTX^ 770 

psOol gene GCCX3CAGAGATGQCICAQGA CrrVTAAAarACr A 

Ool gene AGC^GGACAAQGAGCGa^IGO^^ . . intron 1 ( 1 . 8kb) . . . taccctgc 799 

psOol gene AGCAGGACAAGGAGCIIGCM . . intron 1 (1.8kb)... taccctgc 

Ool gene tgttragTICIT^ 863 

psOol gene tgttcagTICTTAGAGCAGAAGTAQ 

Ool gene AlUlGTmcGlGTCCAO . . . intron 2 (7 8bp) . . . tctttctcct 892 

psOol gene ATCIGTGGTCTSTGCAGGC^^ . .intron 2 (78bp). . . tctttctcct 

Ool gene CgcagCTGTACTTCAAACA^ 957 

psOol gene Cgtag GTGTACTIC^AAC^^ 

Ool gene CACCTGTCAAgtaaaccaaacgttt. . .intron 3 (878bp). . . actccgatttttcagAGTiaiAAAAGAACT 982 

psOol gene CACCTGTCAAgtaaaccaaacgttt. . .intron 3 (878bp). . .gctctgagttttcagAGGTOIEAAAGGAACr 



Figure 22a 
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Ool gene AGATCTOXTSCXCT 1052 
psOol gene AGATGIQCCIQIX^^ 

Ool gene GATCCAAGGAC^A!IGCT 1122 
psOol gene GMGCBMGft^^ 

Ool gene AAQGTTICIGCT 1192 
psOol gene i^CCTITCTCCT^ 

Ool gene CAAATTCITCMGA^^ 1257 
psOol gene CAAATICITCAIGACAGACA^ 



Fi gure 22b 
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Figure 23 
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Human NPM2 cDNA sequence: 924bp 

CAGCCCGCTT CTCTGCCCGG AGCCATGAAT CTCAGTAGCG 
CCAGTAGCAC GGAGGAAAAG GCAGTGACGA CCGTGCTCTG 
GGGCTGCGAG CTCAGTCAGG AGAGGCGGAC TTGGACCTTC 
AGACCCCAGC TGGAGGGGAA GCAGAGCTGC AGGCTGTTGC 
TTCATACGAT TTGCTTGGGG GAGAAAGCCA AAGAGGAGAT 
GCATCGCGTG GAGATCCTGC CCCCAGCAAA C CAGGAGGAC 
AAGAAGATGC AGCCGGTCAC CATTGCCTCA CTCCAGGCCT 
CAGTCCTCCC CATGGTCTCC ATGGTAGGAG TGCAGCTTTC 
TCCCCCAGTT ACTTTCCAGC TCCGGGCTGG CTCAGGACCC 
GTGTTCCTCA GTGGCCAGGA ACGTTATGAA GCATCAGACC 
TAACCTGGGA GGAGGAGGAG GAAGAAGAAG GGGAGGAGGA 
GGAAGAGGAA GAGGAAGATG ATGAGGATGA GGATGCAGAT 
ATATCTCTGG AGGAGCAAAG CCCTGTCAAA CAAGTCAAAA 
GGCTGGTGCC C CAGAAGC AG GCGAGCGTGG CTAAGAAAAA 
AAAGCTGGAA AAAGAAGAAG AGGAAATAAG AGCCAGCGTT 
AGAGACAAGA GCCCTGTGAA AAAGGC CAAA GCCACAGCCA 
GAG C C AAGAA GCCAGGATTC AAGAAATGAG GAGCCACGCC 
TTGGGGGGCA CGGTGCAAAG TGGGCCTTCC CTGGGCTGTG 
CTGCAGGCAC AGGGTGCCCC TGTCCAGCCC CTCCACCTGT 
GTCTGAATGC AACAGGGGTG TTGCGGGGGC AACATGAGAG 
CCCCTCACCC CCAACTCTCC ACTTTCAGGA GGCCCCCAGT 
GAAGAGCCCC ACCTCGGGGT CACAATAAAG TTGCCTGGTC 
AGGAAAAAAA AAAAAAAAAA AACGTTTGCG GCCGCAAGCT 
TATG 



Human NPM2 Amino Acid 

MNLSSASSTE EKAVTTVLWG 
SCRLLLHTIC LGEKAKEEMH 
ASLQASVLPM VSMVGVQLSP 
YEASDLTWEE EEEEEGEEEE 
VKQVKRLVPQ KQ AS VAKKKK 
AKATARAKKP GFKK 



sequence: 214aa 

CELSQERRTW TPRPQLEGKQ 
RVEILPPANQ EDKKMQPVTI 
PVTFQLRAGS GPVFLSGQER 
EEEEDDEDED ADISLEEQSP 
LEKEEEEIRA SVRDKSPVKK 



Figure 25 



